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other delightful games that require geometrical mental gymnastics (Fig-
ure 5).

With complexity of structure, topological classification necessarily be-
comes more sophisticated. Here computer visualization can be a useful
tool. Older students can appreciate the concept of orientation, which
characterizes the difference between a cylinder and a Mobius band (ori-
entable and non-orientable), and the concept of genus, which charac-
terizes the topological difference between a sphere and a torus (genus
zero and genus one). Understanding such concepts enriches greatly the
study of science and design as well as mathematics.

Naming

Shapes need names. One of the most fundamental uses of language
is to assign names to things. Naming is a primitive concept that is
echoed in our myths as well as in many contemporary religious practices.
Naming is the first step toward knowing, whether it is the name of a
person or the name of a shape. We cannot think about shapes (or
anything else for that matter) or explain our ideas to others if we do
not use names. Learning technical names is sometimes disparaged as a
rote activity, but such objections miss the point. Technical names are
usually not arbitrary; they encode the conceptual framework in which
we organize the things we are naming.

For example, in English-speaking countries, last names indicate the
family and first names designate an individual in a family. Thus Mary
Jones is a person named Mary who is a member of the Jones family.
The names of shapes serve similar functions: a tetrahedron is a mem-
ber of the polyhedron family, a representative of the subfamily of those
polyhedra that have four faces (see Figure 6). When we use the word

FIGURE 6. Mary Jones is a member of the Jones
family, and the tetrahedron is a member of the
polyhedron family.